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A METHOD AND APPARATUS FOR PROVIDING MOBM-TO-MOBILE VTOEO 

CAPABILITY TO A NETWORK 

BACKGROUND OF THE INVENTION 
[0001] This invention relates to a method and apparatus for providing mobile-to- 

mobile video capability to a network. More particularly, this development is directed to a 
system that facilitates the transmission of video data from one mobile station (e.g. wireless 
phone) to another mobile station (e.g. another wireless phone), referred to herein as mobile- 
to-mobile video. It also provides user control of the transmission to accommodate the 
preferences of the called party relative to receipt of the data. 

[0002] While the invention is particularly directed to the art of mbbile-to-mobile 

video transmission, and will be thus described with specific reference thereto, it will be 
appreciated that the invention may have use&lness in other fields and applications. For 
example, the invention may be adapted and used in other mobile-to-mobile data 
transmissions. 

[0003] By way of background, mobile-to-mobile video capability with user control is 

not presently known in the marketplace. Of course, systems exist which provide for the 
recording of video and transmission of the video data to a web site for subsequent viewing. 
These systems, however, do not provide a mobile-to-mobile video capability nor do such 
systems provide for the desired user control. Other systems on the market allow for the 
communication of still photographs from one mobile system to another. However, these 
systems do not provide for the desired user control. Also, these systems do not involve 
streaming video data, only still image data. 
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[0004] The present invention contemplates a system for providing mobile-to-mobile 

video capability to a network that resolves the above-referenced difficulties and others. 

SUMMARY OF THE INVENTION 
[0005] A method and apparatus for providing mobile-to-mobile video capability to a 

network are realized by the present invention. 

[0006] In one aspect of the invention , the system comprises a call recognition module 

operative to recognize a call from the first mobile station to the second mobile station as 
including video data and, if the video data is present, validating the second mobile station as 
capable of receiving the video data and determining a delivery preference for the second 
mobile station, a storage module operative to have stored therein the video data, an 
announcement module operative to selectively prompt, based on the delivery preference, the 
second mobile station if the second mobile station is validated, receive a response to the 
prompt from the second mobile station and selectively forward the response and a control 
module operative to store the video data in the storage module upon recognition, receive the 
response from the prompt module and, based on the response, perform at least one of 
maintaining the video data in the storage module, deleting the video data from the storage 
module, and forwarding the video data to the second mobile station. 



[0007] In another aspect of the invention, the call recognition module validates the 

second mobile station by performing a look-up operation on a mobile subscriber database. 
[0008] In another aspect of the invention, the storage module is a first-in, first-out 

buffer. 

[0009] In another aspect of the invention, the prompt comprises a ringing tone. 

[0010] In another aspect of the invention, the prompt comprises an announcement. 
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[001 1] In another aspect of the invention, the response comprises at least one of a 

rejection of the video data, a request for immediate deUvery of the video data, and a request 
for delayed delivery of the video data. 

[0012] In another aspect of the invention, a call origination module is operative to 

originate, based on the delivery preference, a subsequent call to the second mobile station to 
selectively prompt, based on the delivery preference, the second mobile station if the second 
mobile station is validated, receive the response to the prompt from the second mobile station 
and selectively forward the response to the control module. 

[0013] In another aspect of the invention, the announcement module provides a signal 

to the first mobile station that delivery will be blocked if the call recognition module does not 
validate the second mobile station. 

[0014] In another aspect of the invention, the control module deletes the video data 

from the storage module if the call recognition module does not validate the second mobile 
station, 

[0015] In another aspect of the invention, the method comprises recognizing a call 

from the first mobile station to the second mobile station as including the video data, if the 
video data is present, validating the second mobile station as capable of receiving the video 
data and determining a delivery preference for the second mobile station, storing the video 
data in a storage module, selectively prompting, based on the delivery preference, the second 
mobile station if the second mobile station is validated, receiving a response to the prompt 
from the second mobile station and based on the response, performing at least one of 
maintaining the video data in the storage module, deleting the video data from the storage 
module, and forwarding the video data to the second mobile station. 

[0016] In another aspect of the invention, the validating of the second mobile station 

comprises performing a look-up operation on a mobile subscriber database. 



[0017] In another aspect of the invention, the prompting comprises providing a 

ringing tone, 

[0018] In another aspect of the invention, the prompting comprises providing an 

announcement. 

[0019] In another aspect of the invention, the response comprises initiating at least 

one of a rejection of the video data, a request for immediate delivery of the video data, and a 
request for delayed delivery of the video data. 

[0020] In another aspect of the invention, the method further comprises originating, 

based on the delivery preference, a subsequent call to the second mobile station, selectively 
prompting, based on the delivery preference, the second mobile station if the second mobile 
station is validated, receiving the response to the prompt from the second mobile station and 
selectively forwarding the response to the control module. 

[0021] In another aspect of the invention, the method flirther comprises providing a 

signal to the first mobile station that delivery will be blocked if the second mobile station is 
not validated, 

[0022] In another aspect of the invention, the method further comprises deleting the 

video data from the storage module if the second mobile station is not validated. 
[0023] In another aspect of the invention, the system comprises means for 

recognizing a call from the first mobile station to the second mobile station as including the 
video data, means for validating the second mobile station as capable of receiving the video 
data and determining a delivery preference for the second mobile station, means for storing 
the video data in a storage module, means for selectively prompting the second mobile station 
if the second mobile station is validated, means for receiving a response to the prompt from 
the second mobile station and means for performing, based on the response, at least one of 
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maintaining the video data in the storage module, deleting the video data from the storage 
module, and forwarding the video data to the second mobile station. 
[0024] In another aspect of the invention, the response comprises at least one of a 

rejection of the video data, a request for immediate delivery of the video data, arid a request 
for delayed delivery of the video data. 

[0025] In another aspect of the invention, the system further comprises means for 

originating, ba$ed on the delivery preference, a subsequent call to the second mobile station, 
means for selectively prompting, based on the delivery preference, the second mobile station 
if the second mobile station is validated, means for receiving the response to the prompt from 
the second mobile station and rneans for selectively forwarding the response to the control 
module. 

[0026] In another aspect of the invention, the system further comprises means for 

providing a signal to the first mobile station that delivery will be blocked if the second mobile 
station is not validated. 

[0027] In another aspect of the invention, the system further comprises means for 

deleting the video data from the storage module if the second mobile station is not validated. 
[0028] Further scope of the applicability of the present invention will become 

apparent from the detailed description provided below. It should be understood, however, 
that the detailed description and specific examples, while indicating preferred embodiments 
of the invention, are given by way of illustration only, since various changes and 
modifications within the spirit and scope of the invention will become apparent to those 
skilled in the art. 
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DESCRIPTION OF THE DRAWINGS 
[0029] The present invention exists in the construction, arrangement, and 

combination of the various parts of the device, and steps of the method, whereby the objects 
contemplated are attained as hereinafter more fiilly set forth, specifically pointed out in the 
claims, and illustrated in the accompanying drawings in which: 

[0030] Figure 1 is an illustrative view of an exemplary network into which the present 

invention may be incorporated; 

[003 1] Figure 2 is a illustrative view of a database according to the present invention; 

[0032] Figure 3 is a block diagram of an exemplary mobile switching center (MSC) 

according to the present invention; 

[0033] Figure 4 is a flow chart illustrating an exemplary method according to the 

present invention; 

[0034] Figure 5 is a call flow, or sequence, diagram illustrating exemplary features of 

the present invention; 

[0035] Figure 6 is a call flow, or sequence, diagram illustrating exemplary features of 

the present invention; 

[0036] Figure 7 is a call flow, or sequence, diagram illustrating exemplary features of 

the present invention; and, 

[0037] Figure 8 is a call flow, or sequence, diagram illustrating exemplary features of 

the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0038] Referring now to the drawings wherein the showings are for purposes of 

illustrating the preferred embodiments of the invention only and not for purposes of limiting 
same. Figure 1 provides a view of an overall system into which the present invention may be 
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incorporated. As shown, a network 10 includes a mobile station #1, identified by reference 
numeral 12, communicatiiig a video call to a public switched telephone network (PSTN) 14. 
Although not specifically shown, this involves communication of the call through a variety of 
wireless network components before actually being transmitted through the public switched 
telephone network (PSTN) 14. Of course, that which is illustrated is only an example. In 
other embodiments, the mobile station 12 may communicate solely in wireless networks. As 
shown, however, the public switched telephone network (PSTN) 14 is connected to a mobile 
switching center (MSG) 16 that communicates with a base station 18. In the configuration 
shown, the base station 18 communicates a video image alert and a subsequent video call to 
mobile station #2, identified by reference numeral 20. In an exemplary embodiment of the 
invention, a mobile subscriber database 22 is also iii communication with the mobile 
switching center (MSG) 16. ^ 
[0039] Significantly, as shown in Figure 1, the present invention provides mobile-to- 

mobile video capability to the network 10. It does so using some components that are 
illustrated and well known in the art and other selected components which include 
modification to implement the invention. Specifically, the mobile subscriber database 22 
includes at least one extra data field to identify users that subscribe to the mobile-to-mobile 
video capability of the present invention. This modification may be implemented by simply 
adding a field or fields to the already existing database wherein a flag or marker can be set or 
reset to indicate subscription to the mobile-to-mobile video features. Further information 
may also be stored in additional fields of the database — or accessible through information 
obtained fi^oin the mobile subscriber database (e.g. a pointer to another database) - to allow 
for efficient implementation of the system. For example, this further information may 
include specifications on the mobile station of the subscriber (e.g. video enablement) or 
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information on the delivery preferences of the subscribers (e.g. immediate, delayed, blocked 
or conditional). 

[0040] In this way, the mobile subscriber database will take forms that are well 

known in the art with the modifications noted above. For ease of explanation, an illustrative 
view of the subscriber database 22 is shown in Figure 2. As illustrated, the database 22 
includes a subscriber identification field 22-1, a subscriber data field 22-2, a video enabled 
data field 22-3 and a preference data field 22-4, Of course, the database 22 will typically 
have other data fields that are not shown but known in the art. In addition, the actual form of 
data stored in the illustrated fields will vary fi-om application to application. For example, the 
"YES" and "NO" data entries may actually take the form of "set" or "reset" flag. The 
"DELAYED" indication may take the form of another machine readable code. The 
subscriber identification field data may take forms that are well known or others. 
[0041] In addition, the mobile switching center 16 includes modifications. In this 

regard, referring now to Figure 3, the mobile switching center (MSG) 16 includes a video call 
recognition module 30, an announcement module 32, a control module 34, a call origination 
module 36, and a video storage module 38. It is to be appreciated that the modules identified 
are those that are added or modified to implement the present invention. Those with skill in 
the art will understand that the mobile switching center (MSG) 16 includes a variety of other 
components (not shown) that provide fimctioning of the mobile switching center (MSG) 16 
that is well known in the art. 

[0042] It should be further understood that the present invention may also be 

implemented in a system that does not have a mobile switching center (MSG), per se. In such 
a case, modifications similar to those discussed herein for the mobile switching center (MGS) 
16 could be made to a network element having similar responsibility for switching. 
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[0043] As to the components identified in Figure 3, the fixnctions and interactions of 

which will be more fiilly described in connection with Figures 4-8, the video call recognition 
module 30 is provided to recognize video calls from mobile stations and to determine the 
status of the called party. The detection of the presence of a call having video data is 
accomplished in known manners. The video call recognition module 30 accomplishes the 
task of determining the status of the called party by querying the mobile subscriber database 
22 to determine if the called party subscribes to the mobile-to-mobile video service (e.g., 
access the subscriber identification data field 22-1 and the subscriber data field 22-2) and has 
a video enabled mobile station (e.g., access the video enabled data field 22-3). The delivery 
preferences of the called subscriber are also determined by the call recognition module 30 
through the use of a query to the mobile subscriber database 22 (e.g. preference data field 22- 
4). The status of the called party may also be determined by implementing additional steps of 
prompting the called party by Using the announcement module 32. In prompting the called 
party, or mobile station 20, the announcement software may ring the mobile station or phone 
and play a message. The announcement module 32 also receives the response to any prompts 
and sends that information on to the appropriate module$ within the mobile switching center 
(MSG) 16. Techniques for generating and transmitting announcements and dealing with 
responses are well known. 

[0044] The video storage module 38 stores video data that comprises the video calls 

that are received by the video call recognition module 30. The video storage module 38 is 
preferably a first-in, first-out buffer that stores the video calls upon recognition by the video 
call recognition module 30. The ultimate treatment of the stored video is determined by the 
status of the called party and the delivery preference of the called party. These preferences 
are carried out by the control module 34 which controls the stored video in response to the 
responses of the called party, or mobile phone 20! 
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[0045] A call origination module 36 is also provided. This module is operative to 

originate subsequent calls to the mobile phone 20, or called party, in the event that the called 
party's delivery preference is to store and forward the video at a later time. Call origination 
techniques are well known in the art. 

[0046] Referring now to Figure 4, an exemplary method according to the present 

invention is illustrated. As shown, the method 300 begins with the network, or mobile 
switching center (MSC) 16, receiving a video call request from mobile station 12 to mobile 
station 20 (step 302). The video call is, of course, then recognized by the video call 
recognition module 30 using known techniques. It is also presumed that, if the mobile station 
12 is transmitting video data, it subscribes to an appropriate service to do so in appropriate 
manners with suitable authorization. At that point, the MSC queries the appropriate home 
location register or visiting location register 22 to determine the location of the mobile station 
20 and to make appropriate queries to the subscriber database 22 (step 304). 
[0047] Next, the video call recognition module 30 queries the mobile subscriber 

database 22 to determine whether the called party, i.e. mobile station 20, is video enabled and 
subscribes to the appropriate service (step 306). As noted above, the appropriate new fields 
added to the database are accessed to make this determination. If it is determined that the 
called mobile station is not video enabled and/or the called party does not subscribe to the 
appropriate service, the call is denied and an appropriate message is forwarded back to 
mobile station 12. If, however, the mobile station 20 is capable of receiving the video call, 
the mobile subscriber database also is queried to determine the video data delivery preference 
of the owner of mobile station 20 (step 310) and the video data is stored in the video storage 
module 38. Again, the appropriate new fields (e.g., 22-2, 22-3 and 22-4) of the database 22 
(Figure 2) are accessed. Based on this determination, the call is denied and the video data is 
deleted from the video storage module 38 (step 308) if the customer preference is to "block" 
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the call (step 308). The video data is immediately transmitted from the video storage module 
38 to the mobile station 20 (step 3 14) if the user preference indicates such action to be taken. 
If the user preference is to delay the transmission of video data to mobile station 20, the video 
data remains stored in the video storage module 38 and is later transmitted by way of call 
origination module 36 (step 312). 

[0048] It is to be appreciated that Figure 4 illustrates a mere example of a method 

according to the present invention. In this regard, variations exist. For example, a user 
preference for delivery could be "conditional" (as will be described in connection with Figure 
8). In this case, the user of mobile station 20 would be prompted to provide its delivery 
preference (e.g. block, delay, immediate) for each video call. 

[0049] To more fiilly appreciate the features of the invention, a number of exemplary 

scenarios are described in connection with the call flows, or sequence diagrams, of Figures 5- 
8. In this regard, referring now to Figure 5, a call flow 400 illustrates a situation where a call 
is blocked because the called party does not subscribe to the mobile-to-mobile video feature 
or does not use a video enabled mobile station, e.g. phone. 

[0050] As shown, a valid and authorized video call from mobile station 12 is 

transmitted to a cell site, or base station, 13 (line 402), The cell site 13 then transmits the call 
to mobile switching center (MSG) 16 (line 404). At this point, the video data is stored in the 
video buffer 38 through the control module 34 (line 410) and the video call recognition 
module 30 of mobile switching center (MSG) 16 determines if the called party, or owner of 
mobile station 20, subscribes to the mobile-to-mobile video feature and uses a video enabled 
mobile station. The video call recognition module 30 also determines the delivery preference 
of the called party ~ if the called party is able to receive a video call based on the former 
determinations. These queries are made by the video call recognition module 30 to the 
mobile subscriber database 22. The database 22 responds to the query (line 408) and 
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appropriate action is taken. In the illustrated scenario, it is determined that the called party is 
not able to receive the video call because it does not subscribe to the service, it does not have 
a video enabled mobile station, or it is simply blocking all video calls. At this point, the 
video that was input to the control module 34 (line 410) upon recognition of the video call by 
the video call recognition module is deleted from the video buffer 38. The control module 34 
also provides an instruction to announcement module 32 to indicate to the mobile station 12 
that its request is denied (lines 412 and 414). 

[005 1] Referring now to Figure 6, the scenario involving immediate delivery of the 

video data to the called party is illustrated. As shown, a valid and authorized video call 
originates with mobile station 12 and is transmitted to a cell site 13 (line 502). It is then 
forwarded on to a mobile switching center (MSG) 16 (line 504). At the video call recognition 
module 30 of the mobile switching center (MSG) 16, a determination is made as to whether 
the called party, or mobile station 20, subscribes to the mobile-to-mobile video feature and 
has a video enabled mobile station. Also, the video data is stored in the video buffer 38 
through the control module 34 (line 5 14). If the user from mobile station 20 has a video 
enabled mobile station and subscribes to the feature, the video call recognition module 
determines the delivery preference for the user of mobile station 20 (line 506). The 
information from the subscriber database 22 is then forwarded back to the video call 
recognition module 30 of the mobile switching center (MSG) 16 (line 508). In this scenario, 
immediate delivery is the delivery preference for the user so the called party is alerted (line 
510). The announcement module 32 is used for this purpose. The mobile station 20 answers 
the call (line 512). Then, the video data which was input to the video buffer 38 through the 
control module 34 (line 514) is output to the mobile station 20 (line 5 16). It is to be 
appreciated that the video buffer 38 includes a first-in, first-out memory so that the delivery 
of the call can be a near real time delivery. It is to be further appreciated that if the called 
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party does not answer the call in these circumstances, the method that will be described in 
connection with Figure 7 is used. 

[0052] In this regard, a call flow 600 is illustrated in Figure 7. The call flow is 

applicable where a user delivery preference calls for a delay in delivery or when a user does 
not answer a video call when having an immediate delivery preference. 
[0053] More specifically, the call flow 600 begins with a valid and authorized video 

call origination at mobile station 12, such video call being forwarded to a cell site 13 (line 
602). Cell site 13 then forwards the video call to a mobile switching center (MSG) 16 (line 
604). As above, the video data is stored in buffer 38 through control module 34 (line 610). 
The video call recognition module 30 of the mobile switching center (MSG) 16 determines 
from the subscriber database 22 whether the called party, or mobile station 20, subscribes to 
the mobile-to-mobile video feature and uses a video enabled mobile station. The video 
recognition module 30 also determines the delivery preference of the user of mobile station 
20, if the mobile station 20 is able to receive a video call (line 606). The information from 
the database is transmitted back to the video recognition module 30 (line 608). If the user of 
mobile station 20 is able to receive a video call, i.e., subscribes to the mobile-to-mobile video 
feature and has a video enabled mobile station, and specifies a delivery preference of 
"delayed delivery," then the video data is maintained in the video buffer, or storage module, 
38. 

[0054] The video data in the video buffer 38 is stored until such time as is indicated 

by the delayed delivery procedures. In this regard, the user may provide a time in which to 
deliver all video calls to it and specify that time in the subscriber database. For example, a 
user may select the evening as a time in which to view video calls. The delivery preference 
may also be managed based on a timer. As a further alternative, the delivery may be 
prompted by the user at a particular time. In any case, at the appropriate time, call origination 
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module 36 initiates a call from the mobile switching center (MSG) 16 to the mobile station 
20. This call, of course, is transmitted to a cell site 18 (line 612) and ultimately transferred to 
the mobile station 20 (line 612). If the mobile station 20 answers the video call, the 
acknowledgement is forwarded to the cell site 18 (line 616) and then to the mobile switching 
center (MSG 16) (line 618). Announcement module 32 of the MSG then transmits an 
announcement to the mobile station 20 that a video call will be sent thereto (lines 620 and 
622). Announcement module 32 then initiates transfer of the video data by way of the 
control module 34 from the video buffer, or storage module, 38. The video data call is then 
sent from the mobile switching center (MSG) 16 to the mobile station 20 (lines 624 and 626). 
[0055] The call flows of Figures 5-7 are based on the MSG 16 determining a delivery 

preference for the second mobile station 20 by way of querying the subscriber database 22 
which, as described above, is modified to accommodate the present invention in manners as 
described by example in connection with Figure 2. It may well be that a user would prefer to 
determine a delivery preference on a call-by-call basis. In this case, a delivery preference of 
"conditional delivery" is provided by the present invention. This will allow the mobile 
switching center (MSG 16) to prompt the user of the mobile station 20 to obtain a response 
and act according to the response — as opposed to simply delivering the message as indicated 
in the database. 

[0056] More particularly, referring now to Figure 8, call flow 700 illustrates a valid 

and authorized video call origination at a mobile station 12 wherein the video call is 
transmitted to a cell site 13 (line 702). The video call is ultimately transmitted to the mobile 
switching center (MSG 16) (line 704). The video call recognition module 30 of the mobile 
switching center (MSG) 16 then queries the subscriber database 22 to determine if the user of 
the mobile station 20 subscribes to mobile-to-mobile video feature and has a video enabled 
mobile station. As above, the video data is stored (line 714). As with the other call flows. 
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the call recognition module 30 also determines the delivery preference of the user of the 
mobile station 20 (line 706). Information from the database is transmitted back to the mobile 
switching center (MSG) 16 (line 708). In this case, where the delivery of preference is 
conditional, the mobile switching center (MSG) 16 alerts the called party mobile station 20, 
via a ringing tone, and the called party answers (lines 710 and 712). At this point, the 
announcement module 32 makes an announcement to the mobile station 20, making inquiry 
as to whether mobile station 20 will "accept the video call" (line 716). The mobile station 20 
then responds to the announcement module 32 by indicating whether it prefers an immediate, 
delayed or blocked delivery (line 718). This may be accomplished through a menu 
downloaded from the network and/or key strokes or other techniques. The mobile switching 
center (MSG) 16 then acts accordingly, as will be apparent from Figures 5-7. 
[0057] It is to be appreciated that the input video data is stored in the video buffer 38 

via the control module 34 upon recognition of the call recognition module that a video is 
contained in a call (line 714). This storage, as with the other embodiments, will typically 
occur for every call. Whether the video buffer maintains the video data, deletes the video 
data, or forwards the video data depends on the delivery preference of the user of the second 
mobile station 20. 

[0058] The present invention allows video enabled mobile handsets to transmit or 

exchange video information in real time or in delayed time. These handsets may take a 
variety of forms such as wireless phones, personal digital assistants (PDAs), or the like. Such 
devices may also take the form of other mobile communication devices that may or may not 
include handsets, such as hands-free communications devices. The various telephone 
communications network elements collaborate to allow immediate, delayed or blocked 
transmission of video images to such devices based on subscriber preferences and mobile 
station capabilities. The network infrastructure and bandwidth to transmit video images from 
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a mobile station are used, with software modifications, to allow subscribers to control the 
receipt of video at the mobile stations. 

[0059] In this regard, it is to be appreciated that the modifications to the network, e.g., 

mobile switching center (MSC) 16, can be accomplished using any of a variety of hardware 
and software techniques. Appropriate routines can be run in the noted network components, 
or others, to perform the fiinctions and accomplish the objectives of the present invention. 
The actual configuration of the network into which the invention is implemented and the 
objectives of the designers will dictate the precise configuration for the invention. Moreover, 
modifications to the mobile subscriber database can also be accomplished in known manners. 
For example, as noted above, data fields can simply be added to the database to allow for the 
storage of information on subscription information of users, handset information for users 
and other equipment information, such as delivery preferences, to implement the invention. 
These, too, would be relatively simple software modifications. 

[0060] The above description merely provides a disclosure of particular embodiments 

of the invention and is not intended for the purposes of limiting the same thereto. As such, 
the invention is not limited to only the above-described embodiments. Rather, it is 
recognized that one skilled in the art could conceive alternative embodiments that fall within 
the scope of the invention. 



